(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 0 537 022 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
29.05.1996 Bulletin 1996/22 

(21) Application number: 92309229.0 

(22) Date of filing: 09.10.1992 



(51) Intel 6; F16D 67/06, F16D 27/10, 
A01D 34/68, H02K7/112 



(54) Electromagnetic clutch with permanent magnet brake 

Elektromagnetische Kupplung mit Dauermagnetbremse 
Embrayage electromagn6tique avec frein a aimant permanent 



(84) Designated Contracting States: 
DE FR GB IT 

(30) Priority: 11.10.1991 US 774992 

(43) Date of publication of application: 
14.04.1993 Bulletin 1993/15 

(73) Proprietor: DANA CORPORATION 
Toledo, OH 43615 (US) 

(72) Inventor: Pardee, James A. 
Janesville, Wl 53546 (US) 



CO 

CM 
CM 
O 

1^ 
CO 
lO 

o 

CL 
LU 



(74) Representative: 

Cheyne, John Robert Alexander Mackenzie et al 
HASELTINE LAKE & CO. 
Hazlitt House 

28, Southampton Buildings 
Chancery Lane 
London WC2A1AT(GB) 



(56) 



References cited: 
EP-A-0154 230 
DE-A-2110 609 
GB-A- 688 247 
US-A- 3 263 784 



DE-A-2 110 609 
FR-A- 2 405 586 
US-A- 2 646 145 
US-A- 3 642 1 04 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 0 537 022 B1 



2 



Description 

This invention relates to a clutch/brake unit in which 
the clutch is electromagnetically actuated and, more 
particularly, to a clutch/brake unit which is especially 
adapted for use with a riding lawn mower, a garden trac- 
tor or similar vehicle having an electrical system with a 
battery and with an alternator for charging the battery. 
The purpose of the clutch/brake unit is to enable selec- 
tive engagement and disengagement of an implement 
drive (e.g., a mower blade drive) and to apply a positive 
braking torque to the drive when the drive is disengaged. 

One type of prior clutch/brake unit used for these 
purposes includes an electromagnetic clutch having a 
stationary field shell, an electrical coil disposed within 
the field shell, a rotor driven by an input member and 
rotatable relative to the field shell, and an armature con- 
nected to an output member and selectively rotatable 
relative to the rotor. When the coil is energized, magnet- 
ic flux threads through the field shell and the rotor and 
cuts axially across an air gap between the rotor and the 
armature to attract the armature into engagement with 
the rotor and thereby couple the output member for ro- 
tation in unison with the input member. Upon de-ener- 
gization of the coil, springs pull the armature away from 
the rotor to disengage the clutch and allow the input 
member to rotate relative to the output member. At the 
same time, the springs pull the armature against a fixed 
braking member in order to bring the rotating output 
member to a relatively quick stop. 

Because the braking force of such a clutch/brake 
unit is produced by the springs, the springs must be rel- 
atively strong in order to effectively brake the output 
member. As a result, high magnetic force must be cre- 
ated in order to overcome the springs and effect release 
of the brake and engagement of the clutch. As the ar- 
mature moves nearer to engagement with the rotor, the 
springs become progressively more loaded and exert 
an even higher force resisting engagement of the arma- 
ture with the rotor. 

Since high magnetic force must be generated in or- 
der to overcome the relatively strong springs, the 
clutch/brake unit must employ a comparatively large 
electrical coil for creating such force. The use of a large 
coil requires that the vehicle be equipped with a rather 
high capacity electrical system for serving the coil as 
well as the other electrical accessories of the vehicle. 

DE-A-21 10609 discloses a clutch/brake unit com- 
prising an electromagnetic field shell fixed against rota- 
tion, an input member supported for rotation relative to 
the field shell, an output member supported for rotation 
relative to the input member, a rotor rotatable with the 
input member, an armature rotatable with the output 
member and normally spaced axially from the rotor in a 
clutch-released position, a selectively energizable coil 
for producing magnetic flux which threads through the 
field shell, the rotor and the armature to attract the ar- 
mature axially into engagement with the rotorto a clutch- 



engaged position, the field shell being generally circular 
and having an outer periphery, a plurality of angularly 
spaced permanent magnets fixed to the outer periphery 
of the field shell and pole pieces fixed to the field shell 
s and engaging the armature when the latter is in the 
clutch-released position, the permanent magnets being 
sandwiched between the pole pieces and the field shell, 
flux from the permanent magnets threading through the 
pole pieces, the armature and the field shell when the 
10 armature is in the clutch-released position and attracting 
the armature to the pole pieces so as to apply a braking 
force to the armature, the flux of the coil overcoming the 
flux of the permanent magnets when the coil is ener- 
gized and forcing the armature away from the pole piec- 
es es to the clutch-engaged position. 

The general aim of the present invention is to pro- 
vide a relatively low cost electromagnetically actuated 
clutch/brake unit which requires only a comparatively 
small electrical coil and yet is capable of producing rel- 
atively high braking torque. 

Another object of the invention is to provide a 
clutch/brake unit which produces substantially constant 
braking torque over the life of the unit without requiring 
adjustment to compensate for wear. 

A more detailed object is to achieve the foregoing 
by providing a clutch-brake unit in which the braking 
force is generated by uniquely arranged permanent 
magnets which eliminate the need of strong springs for 
applying the brake. 

The invention also resides in the asymmetrical po- 
sitioning of the permanent magnets relative to the clutch 
so as to facilitate quick release of the brake with rela- 
tively low force when the clutch coil is energized to en- 
gage the clutch. 

The invention also is characterized by the provision 
of a unique magnetic circuit for isolating the flux of the 
permanent magnets from the flux of the coil. 

According to the present invention, there is provid- 
ed a clutch/brake unit in which the permanent magnets 
are located closely adjacent one another, and are sized 
and located such that the angular distance spanned by 
the magnets extends around less than one-half the cir- 
cumference of the outer periphery of the field shell, and 
in that the magnets have axially facing poles and are 
oriented with one pole of one magnet facing axially in 
one direction and with the corresponding pole of an ad- 
jacent magnet facing axially in the opposite direction. 

For a better understanding of the present invention 
and to show more clearly how it may be carried into ef- 
fect, reference will now be made, by way of example, to 
the accompanying drawings, in which: - 

FIGURE 1 is a view taken axially through a new and 
improved clutch/brake unit incorporating the unique fea- 
tures of the present invention and shows the clutch fully 
released and the brake fully engaged. 

FIG. 2 is a cross-section taken substantially along 
the line 2-2 of FIG. 1. 

FIG. 3 is a side elevational view as seen along the 
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line 3-3 of FIG. 2. 

FIG. 4 is a fragmentary view similar to FIG. 1 but 
shows the unit just when the brake is starting to release 
and the clutch is starting to engage. 

FIG. 5 is another fragmentary view similar to FIG. 1 
but shows the brake fully released and the clutch fully 
engaged. 

For purposes of illustration, the invention has been 
shown in the drawings as embodied in a clutch/brake 
unit 10. While the unit has many applications, it is espe- 
cially adapted for use in conjunction with the engine of 
a riding lawn mower or garden tractor. The engine in- 
cludes a downwardly projecting drive shaft 1 2. An output 
member in the form of a pulley 1 3 is adapted to be ro- 
tated by the shaft and is adapted to be connected by a 
belt to a mower blade or other driven device. 

In general, the clutch/brake unit 1 0 includes an input 
member or hub 15 which is keyed to the drive shaft 12 
of the engine. Located at the lower end of the hub is a 
bearing 1 6 which supports the pulley 1 3 to rotate relative 
to the hub. A second bearing 17 is located between the 
upper end of the hub and a shoulder 18 on the drive 
shaft. The various components are held in assembled 
relation by a screw 1 9 threaded into the lower end por- 
tion of the drive shaft and extending through a bushing 
20, the latter extending through the bearing 16 and be- 
ing keyed within the hub 15. The head 21 of the screw 
clamps a flange 22 on the bushing against the lower side 
of the bearing 16. 

The clutch/brake unit 1 0 further includes an electro- 
magnetic clutch 25 having a rotational ly fixed field shell 
26. The shell is of inverted U-shaped cross-section and 
includes inner and outer pole rings 27 and 28 connected 
by a top section 29. The bearing 17 supports the shell 
26 while enabling the shaft 12 and the hub 15 to rotate 
within the inner pole ring 27 of the shell. Rotation of the 
field shell is prevented by an anti-rotation flange 30 
formed integrally with and extending radially outwardly 
from one side of the lower end of the outer pole ring 28. 
Fasteners (not shown) extend through notches 31 (FIG. 
2) in the end portions of the flange 30 and secure the 
field shell to the engine block or other fixed structure. 

Secured to the input hub 15 is a rotor 35 having a 
pole ring 36 disposed with rotatable clearance within the 
field shell 26 adjacent the outer pole ring 28 thereof. The 
rotor includes a lower friction disc 37 formed integrally 
with the lower end of the pole ring 36 and connected to 
rotate with the input hub 15. Formed through the disc 
37 is a plurality of radially spaced rows of angularly 
spaced slots 38. In this particular instance, there are 
three concentric rows of slots formed in the disc. 

Coacting with the rotor 35 is an armature 40 which 
is connected to rotate with and move axially relative to 
the output pulley 13. For this purpose, three angularly 
spaced leaf springs 41 are located between the pulley 
and the armature, one end portion of each spring being 
secured to the pulley by a rivet 12 while the opposite 
end portion of each spring is connected to the armature 



by a rivet 43. The springs transmit torque from the ar- 
mature to the pulley and allow the armature to shift ax- 
ially relative to the pulley and toward and away from the 
disc 37 of the rotor 35. 
s Radially spaced rows of angularly spaced slots 44 
also are formed through the armature 40. Herein, there 
are two rows of slots 44 with one row being located be- 
tween the inner and center rows of slots 38 in the rotor 
disc 37 and with the other row being located between 
10 the center and outer rows of slots 38 in the rotor disc. 
Completing the clutch 1 0 is a coil 45 formed by a 
multiple turn winding disposed within the field shell 26 
between the inner and outer pole rings 27 and 28 thereof 
and connected electrically to a terminal block 46 which, 
15 in turn, is adapted to be connected to a voltage source 
such as the battery of the riding mower or tractor. When 
the coil is energized, magnetic flux Is produced and 
threads a circuit designated as 48 in FIG. 4. Specifically, 
flux threads from the outer pole ring 28 of the field shell 
26 and across a radial air gap 50 to the pole ring 36 of 
the rotor 35, cuts back and forth several times across 
an axial air gap 51 between the rotor friction disc 37 and 
the armature 40, and then threads from the friction disc 
to the inner pole ring 27 of the field shell. Such flux at- 
tracts the armature 40 into engagement with the rotor 
disc 37 as shown in FIG. 5 and causes the armature and 
the output pulley 1 3 to rotate in unison with the rotor 35 
and the input hub 15. The springs 41 permit the arma- 
ture to move axially into engagement with the rotor and 
act to transmit torque from the armature to the pulley. 
Upon de-energization of the coil 45, the springs apply a 
force tending to pull the armature out of engagement 
with the rotor disc. When the armature is in its clutch- 
disengaged position shown in FIG. 1, the input hub 15 
and rotor 35 turn without driving the armature 40 and 
the pulley 13. 

The three rows of slots 38 in the rotor disc 37 and 
the two rows of slots 44 in the armature 40 cause the 
flux in the path 48 to cross the axial air gap 51 a total of 
six times and thus the clutch 25 is a six-pole clutch ca- 
pable of developing relatively high torque. By omitting 
any one of the rows of slots in either the rotor or the 
armature, the clutch may be made as a lower torque 
four-pole clutch capable of using a somewhat smaller 
coil. If the clutch is constructed as a four-pole clutch, it 
is preferable from a tooling standpoint to omit the center 
row of slots 38 in the rotor disc 37. 

When the clutch 25 is disengaged, it is necessary 
to bring the output pulley 1 3 to a complete stop in a rel- 
atively short period of time (e.g., three seconds). In 
many prior clutch/brake units of the same general type 
as the present unit 10, the springs 41 are made suffi- 
ciently strong to hold the armature 40 tightly against a 
fixed braking member when the coil 45 is de-energized 
and thereby cause a braking torque to be applied to the 
armature and the pulley. The use of strong springs, how- 
ever, requires that the magnetic force developed by the 
clutch be sufficiently great to overcome the force of the 
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springs to pull the armature 40 into engagement with the 
rotor 35. 

In accordance with the present invention, perma- 
nent magnets 55 and 56 are uniquely positioned relative 
to the armature 40 and coact therewith to bring the out- 
put pulley 1 3 to a quick stop when the clutch 25 is dis- 
engaged. As will become apparent subsequently, utili- 
zation of permanent magnets to create the braking force 
enables the use of much lighter springs 41 and this, in 
turn, reduces the power requirements of the clutch and 
enables the clutch/brake unit 10 to be used in conjunc- 
tion with a vehicle having a relatively light duty electrical 
generating system. 

More specifically, two permanent magnets 55 and 
56 are used in the present instance although, under cer- 
tain circumstances, more than two magnets could be 
employed. The magnets preferably are in the form of flat 
ceramic wafers which are magnetized such that each 
magnet has axially facing poles of opposite polarity. 
Simply for purposes of illustration, the magnets have 
been shown with the magnet 55 having an upwardly fac- 
ing south pole and a downwardly facing north pole and 
with the magnet 56 having an upwardly facing north pole 
and a downwardly facing south pole. It should be under- 
stood, however, that the specific polarity of the magnets 
may vary as long as like poles of adjacent magnets face 
in axially opposite directions. 

The magnets 55 and 56 are located in closely 
spaced end-to-end relation beneath and in engagement 
with the flange 30 of the field shell 26 and are located 
in overlying engagement with pole pieces 60 and 61 , 
respectively, made of steel or other material having low 
magnetic reluctance. Each magnet is captivated be- 
tween the flange 30 and the respective pole piece by a 
pair of rivets 64 which also serve to attach the pole piece 
securely to the flange. The pole pieces are located such 
that their inner edge portions underlie an outer periph- 
eral portion of the armature 40. 

When the coil 45 is de-energized and the clutch 25 
is disengaged, flux of the permanent magnets 55 and 
56 threads a circuit indicated by the reference numeral 
65 (FIGS. 2 and 3). Specifically, flux threads from the 
north pole of the magnet 55 into the pole piece 60 and 
then into the armature 40. The flux then cuts to the pole 
piece 61 and from the south pole to the north pole of the 
magnet 56 to the flange 30 of the field shell 26 for return 
to the south pole of the magnet 55. Such flux creates a 
force attracting the armature 40 downwardly into en- 
gagement with the pole pieces 60 and 61 so that the 
fixed pole pieces apply braking torque to the armature. 

Importantly, the magnets 55 and 56 are asymmet- 
rical with respect to the circular field shell 26 and arma- 
ture 40 and are sized and located such that the angular 
distance spanned by the magnets and the pole pieces 
60 and 61 extends around substantially less than one- 
half the circumference of the field shell. In this particular 
instance, the angle between non-adjacent ends of the 
two magnets is only about 60 degrees and thus the mag- 



nets extend around only about 1/6 of the periphery of 
the field shell. By virtue of this arrangement, the perma- 
nent magnet flux threads through only a relatively short 
arc of the field shell and the armature to minimize buck- 
s ing of the permanent magnet flux with the flux produced 
by the coil 45. When the coil 45 is energized, the side 
of the armature 40 opposite the magnets 55 and 56 
quickly snaps into engagement with the rotor disc 37 as 
shown in FIG. 4 while the side of the armature adjacent 
10 the magnet just momentarily remains in engagement 
with the pole pieces 60 and 61 as shown in FIG. 4. Once 
the armature starts pulling in, a rush of flux lines jumps 
across the air gap 51 between the rotor and the arma- 
ture and floods the clutch poles causing the armature/ro- 
1$ tor attractive force to increase to several magnitudes 
higher than the armature/pole piece attractive force and 
thereby easily pull the armature away from the pole piec- 
es and to its full clutch-engaged position shown in FIG. 
5. 

Advantageously, an additional set of angularly 
spaced slots 70 is formed through the armature 40 and 
is located radially outwardly of the outermost row of slots 
38 in the rotor disc 37. The slots 70 tend to isolate the 
permanent magnet flux from the flux produced by the 
coil 45 and reduce the tendency of the magnets 55 and 
56 to hold the armature 40 against the pole pieces 60 
and 61 when the coil is energized to engage the clutch 
25. 

With the foregoing arrangement, energization of the 
coil 45 snaps the armature 40 away from the pole pieces 
60 and 61 to engage the clutch 25 and negate the brak- 
ing action of the pole pieces. When the coil is de-ener- 
gized, the permanent magnet 55 and 56 pull the arma- 
ture away from the rotor disc 37 and in engagement with 
the pole pieces so that braking torque may be applied 
to the output pulley 13 via the armature. Because the 
braking force is produced by the magnets rather than by 
the springs 41, the springs need only be sufficiently 
strong to transmit torque between the armature and the 
pulley and thus the springs provide little resistance to 
engagement of the clutch. Moreover, as the armature 
moves toward the rotor, the force exerted by the mag- 
nets on the armature decreases whereas the force ex- 
erted by springs In a spring-based braking system in- 
creases. Because less force is required to engage the 
clutch 25, the power requirements of the clutch are lower 
and thus the clutch imposes less drain on the battery of 
the vehicle's electrical system. Also, a lighter duty and 
less expensive clutch may be used. 

Because the springs 41 need not be axially strong, 
the clutch 25 may operate at full torque even when a 
relatively large air gap 51 (e.g., an air gap as large as 
0.080") exists between the rotor disc 37 and the arma- 
ture 40. As a result, significant wear may occur and yet 
the clutch 25 is capable of developing full torque without 
adjustment. Moreover, more consistent braking torque 
is possible since the use of the permanent magnets 55 
and 56 negates the effect of tolerance stack-ups in the 
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clutch 25 on the brake torque. 

It has been found that the use of two angularly 
spaced magnets 55 and 56 produces substantially 
greater braking torque than a single magnet having the 
same surface area as the two magnets. One of the mag- 
nets tends to draw flux from the other to increase the 
total number of lines of flux passing between the arma- 
ture 40 and the pole pieces 60 and 61 . Since the arma- 
ture normally is in engagement with the magnets, the 
armature serves in the same fashion as a "keeper bar" 
to help prevent the magnets from de-magnetizing over 
a period of time. 

In order for the clutch/brake unit 10 to function prop- 
erly, it is imperative that the magnets 55 and 56 be in- 
stalled with like poles facing in axially opposite direc- 
tions. To guard against installation of the magnets with 
like poles facing axially in the same direction, each mag- 
net is shaped with six parallel sides. The two magnets 
are identical in shape and each is magnetized in the 
same direction. The rivets 64 of the pole piece 60 and 
those of the pole piece 61 are located such that a mag- 
net can be placed between the rivets of the pole piece 
60 only when the magnet has a given orientation while 
a magnet can be placed between the rivets of the pole 
piece 61 only when that magnet is inverted 180 degrees 
about a horizontal axis with respect to the first magnet. 
Accordingly, inadvertent installation of the magnets with 
like poles facing in the same direction is precluded. 



Claims 

1. A clutch/brake unit (10) comprising an electromag- 
netic field shell (26) fixed against rotation, an input 
member (15) supported for rotation relative to the 
field shell (26), an output member (13) supported 
for rotation relative to the input member (1 5), a rotor 
(35) rotatable with the input member (1 5), an arma- 
ture (40) rotatable with the output member (1 3) and 
normally spaced axially from the rotor (35) in a 
clutch-released position, a selectively energizable 
coil (45) for producing magnetic flux which threads 
through the field shell (26), the rotor (35) and the 
armature (40) to attract the armature (40) axially 
into engagement with the rotor (35) to a clutch- 
engaged position, the field shell (26) being gener- 
ally circular and having an outer periphery, a plural- 
ity of angularly spaced permanent magnets (55, 56) 
fixed to the outer periphery of the field shell and pole 
pieces (60, 61) fixed to the field shell (26) and 
engaging the armature (40) when the latter is in the 
clutch-released position, the permanent magnets 
(55, 56) being sandwiched between the pole pieces 
(60, 61) and the field shell (26), flux from the per- 
manent magnets (55, 56) threading through the 
pole pieces (60, 61 ), the armature (40) and the field 
shell (26) when the armature (40) is in the clutch- 
released position and attracting the armature (40) 



to the pole pieces (60, 61) so as to apply a braking 
force to the armature (40), the flux of the coil (45) 
overcoming the flux of the permanent magnets (55, 
56) when the coil (45) is energized and forcing the 

s armature (40) away from the pole pieces (60, 61 ) to 
the clutch-engaged position, characterised in that 
the permanent magnets (55, 56) are located closely 
adjacent one another, and are sized and located 
such that the angular distance spanned by the mag- 

10 nets extends around less than one-half the circum- 
ference of the outer periphery of the field shell (26), 
and in that the magnets (55, 56) have axially facing 
poles and are oriented with one pole of one magnet 
(55) facing axially in one direction and with the cor- 

is responding pole of an adjacent magnet (56) facing 
axially in the opposite direction. 

2. A clutch/brake unit (1 0) as claimed in claim 1 , char- 
acterised in that the rotor (35) and the armature (40) 

20 are each formed with a plurality of radially spaced 
rows of angularly spaced slots (38, 44) delineating 
a coil flux circuit causing flux of the coil (45) to thread 
back and forth between the rotor (35) and the arma- 
ture (40), and an additional set of angularly spaced 

25 slots (70) formed in the armature (40) and located 
radially outwardly of the outermost one of the rows 
of slots (38, 44) so as to isolate flux of the perma- 
nent magnets (55, 56) from the coil flux circuit. 

30 3. A clutch/brake unit (1 0) as claimed in claim 2, char- 
acterised in that the coil clutch circuit is delineated 
by three radially spaced rows of angularly spaced 
slots (38) in one of the rotor (35) and armature (40) 
and by two radially spaced rows of angularly spaced 

35 slots (44) in the other of the rotor (35) and armature 
(40). 

4. A clutch/brake unit (10) as claimed in any one of the 
preceding claims, characterised in that means are 

to provided on the field shell (26) for preventing the 
magnets (55, 56) from being fixed to the field shell 
(26) with one pole of one magnet (55) facing axially 
in the same direction as the corresponding pole of 
an adjacent magnet (56). 

45 

5. A clutch/brake unit (1 0) as claimed in any one of the 
preceding claims, characterised in that two angu- 
larly spaced permanent magnets (55, 56) and two 
angularly spaced pole pieces (60, 61 ) are provided, 

50 the pole pieces (60, 61) being sized and located 
such that the armature (40) is engaged only along 
two angularly spaced arcs located closely adjacent 
one another and together subtending substantially 
less than 180 degrees. 

55 
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Patentanspruche 

1. Kupplungs-Brems-Einheit (10) mit einem elektro- 
magnetischen Feldgehause (26), das gegen Dre- 
hung fixiert ist, einem Eingangselement (15), das 
drehbar relativ zum Feldgehause (26) gelagert ist, 
einem Ausgangselement (13), das drehbar relativ 
zum Eingangselement (15) gelagert ist, einem 
Rotor (35), der mit dem Eingangselement (1 5) dreh- 
bar ist, einem Anker (40), der mit dem Ausgangs- 
element (13) drehbar ist und normalerweise einen 
axialen Abstand vom Rotor (35) in geloster Kupp- 
lungsposition hat, einer selektiv erregbaren Wick- 
lung (45) zur Erzeugung eines magnetischen Flus- 
ses, der durch das Feldgehause (26), den Rotor 
(35) und den Anker (40) lauft, urn den Anker (40) 
axial in Eingriff mit dem Rotor (35) in eingeruckte 
Kupplungsposition zu Ziehen, wobei das Feldge- 
hause (26) allgemein kreisfdrmig ist mit einem 
auBeren Umfang, wobei eine Mehrzahl von im Win- 
kel beabstandeten Permanent-Magneton (55, 56) 
am AuBenumfang des Feldgehauses angebracht 
ist und PolstOcke (60, 61) am Feldgehause (26) 
angebracht sind und in Eingriff mit dem Anker (40) 
treten, wenn der letztere sich in der gelosten Kupp- 
lungsposition befindet, wobei ferner die Perma- 
nent-Magnete (55, 56) zwischen den Polstucken 
(60, 61) und dem Feldgehause (26) angeordnet 
sind, und der FluB von den Permanent-Magneten 
(55, 56) durch die Polstucke (60, 61), den Anker 
(40) und das Feldgehause (26) verlauft, wenn der 
Anker (40) sich in der gelosten Kupplungs-Position 
befindet,und der Anker (40) an die Polstucke (60, 
61) angezogen wird, urn eine Bremskraft an den 
Anker (40) zu legen, wobei der FluB der Wicklung 
(45) den FluB der Permanent-Magnete (55, 56) 
uberwindet, wenn die Wicklung (45) erregt ist, und 
den Anker (40) weg von den Polstucken (60, 61) in 
die eingeruckte Kupplungs-Position zieht, 
dadurch gokennzeichnet, daB die Permanent- 
Magnete (55, 56) nahe nebeneinander liegen und 
so bemessen und angeordnet sind, daB der Win- 
kelabstand, der von den Magneten uberspannt 
wird, sich uber weniger als einhalb des Umfanges 
des auBeren Umfanges des Feldgehauses (26) 
erstreckt, und daB die Magnete (55, 56) axial aus- 
gerichtete Pole haben und so orientiert sind, daB 
ein Pol von einem Magnet (55) axial in eine Rich- 
tung blickt, wahrend der entsprechende Pol eines 
benachbarten Magneten (56) axial in die entgegen- 
gesetzte Richtung blickt. 

2. Kupplungs-Brems-Einheit (10) nach Anspruch 1, 
dadurch gekennzeichnet, daB der Rotor (35) und 
der Anker (40) jeweils eine Mehrzahl von radial 
beabstandeten Reihen aus im Winkel beabstande- 
ten Schlitzen (38, 44) aufweisen, welche einen 
Wicklungs-FluBkreis begrenzen, der bewirkt, daB 



der FluB der Wicklung (45) zuruck und vor zwischen 
dem Rotor (35) und dem Anker (40) verlauft, daB 
ferner ein weiterer Satz von im Winkel beabstande- 
ten Schlitzen (70) im Anker (40) ausgebildet ist und 
s radial auBerhalb der auBersten Reihe der Reihen 
von Schlitzen (38, 44) angeordnet ist, urn den FluB 
der Permanent-Magnete (55, 56) von dem FluB der 
Wicklung (45) zu trennen. 

10 3. Kupplungs-Brems-Einheit (10) nach Anspruch 2, 
dadurch gekennzeichnet, daB der Kupplungs- 
Wicklungskreis begrenzt ist durch drei radial beab- 
standete Reihen aus im Winkel beabstandeten 
Schlitzen (38) im Rotor (35) Oder im Anker (40) 

15 sowie durch zwei radial beabstandete Reihen aus 
im Winkel beabstandeten Schlitzen (44) im jeweils 
anderen Teil von Rotor (35) und Anker (40). 

4. Kupplungs-Brems-Einheit (10) nach einem der vor- 
20 hergehenden Anspruche, dadurch gekennzeich- 
net, daB Mittel vorgesehen sind am Feldgehause 
(26), urn zu verhindern, daB die Magnete (55, 56) 
am Feldgehause (26) so angebracht werden, daB 
ein Pol von einem Magnet (55) in derselben Rich- 

25 tung axial ausgerichtet ist, wie der entsprechende 
Pol eines benachbarten Magneten (56). 

5. Kupplungs-Brems-Einheit (10) nach einem der vor- 
hergehenden Anspruche, dadurch gekennzeich- 

30 net, daB zwei im Winkel beabstandete Permanent- 
Magnete (55, 56) und zwei im Winkel beabstandete 
Polstucke (60, 61) vorgesehen sind, und daB die 
Polstucke (60, 61) so bemessen und angeordnet 
sind, daB der Anker (40) nur langs von zwei im Win- 

35 kel beabstandeten Bogen eingeruckt werden kann, 
die nahe beieinander angeordnet sind und zusam- 
men merklich weniger als 180° umspannen. 



40 Revendications 

1. Unite d'embrayage/frein (10) comprenant un corps 
de champ electromagnetique (26) immobile en rota- 
tion, un Element d'entree (15) supporte a rotation 

45 relativement au corps de champ (26), un element 
de sortie (13) supporte a rotation relativement a 
I'element d'entree (15), un rotor (35) pouvant tour- 
ner avec I'etement d'entree (15), une armature (40) 
pouvant tourner avec I'element de sortie (13) et 

so es p aC ee normalement axialement du rotor (35) 
dans une position de relSchement d'embrayage, 
une bobine (45) pouvant etre excitee selectivement 
pour produire un flux magnelique qui passe a tra- 
vers le corps de champ (26), le rotor (35) et I'arma- 

55 ture (40) pour attirer I'armature (40) axialement en 
prise avec le rotor (35) dans une position de mise 
en prise d'embrayage, le corps de champ (26) etant 
generalementcirculaire et comportant une periphe- 
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rie exterieure, une pluralite claimants permanents 
(55, 56) espaces angulairement fixes a la peripherie 
exterieure du corps de champ et des pieces polai- 
res (60, 61 ) fix6es au corps de champ (26) et venant 
en prise avec I'armature (40) lorsque celle-ci se s 
trouve dans la position de relachement 
d'embrayage, les aimants permanents (55, 56) 
etant pris en sandwich entre les pieces potaires (60, 
61) et le corps de champ (26), le flux des aimants 
permanents (55, 56) passant a travers les pieces 10 
polaires (60, 61), i'armature (40) et le corps de 
champ (26) lorsque I'armature (40) se trouve dans 
la position de relachement d'embrayage et attirant 
I'armature (40) vers les pieces polaires (60, 61) de 
facon a appliquer une force de freinage a I'armature 1$ 
(40), le flux de la bobine (45) surmontant le flux des 
aimants permanents (55, 56) lorsque la bobine (45) 
est excit6e ettorcant I'armature (40) au loin des pie- 
ces polaires (60, 61) vers la position de mise en 
prise d'embrayage, caracterisee en ce que les 20 
aimants permanents (55, 56) sont situes tres pro- 
ches Tun de I'autre et qu'ils sont dimensionnes et 
positionnes de facon que la distance angulaire cou- 
verte par les aimants s'etend autour de moins 
qu'une moitie de la circonference de la p6ripherie 25 
exterieure du corps de champ (26), et en ce que les 
aimants (55, 56) ont des poles orientes axialement 
et sont orientes de facon qu'un pole d'un aimant 

(55) soit oriente axialement dans une direction et 
que le pole correspondant d'un aimant adjacent 30 

(56) soit oriente axialement dans la direction oppo- 
see. 

2. Unit6 d'embrayage/frein (10) selon la revendication 

1 , caracterisee en ce que le rotor (35) et I'armature 35 
(40) presentent chacun plusieurs rangees espa- 
cees radialement de fentes espacees angulaire- 
ment (38, 44) tracant un circuit de flux de bobine 

qui provoque qu'un flux de la bobine (45) passe vers 
I'arriere et vers I'avant entre le rotor (35) et I'arma- 40 
ture (40), et un ensemble additionnel de fentes (70) 
espacees angulairement forme dans I'armature 
(40) et situe radialement vers I'exterieur de la ran- 
gee la plus exterieure des rangees de fentes (38, 
44) de facon a isoler le flux des aimants permanents 
(55, 56) du circuit de flux de bobine. 

3. Unite d'embrayage/frein (1 0) selon la revendication 

2, caracterisee en ce que le circuit de bobine de 
Pembrayage est trace par trois rangees espacees so 
radialement de fentes espacees angulairement 
(38) dans I'un parmi le rotor (35) et I'armature (40) 

et par deux rangees espacees radialement de fen- 
tes espacees angulairement (44) dans I'autre parmi 
le rotor (35) et I'armature (40). 55 

4. Unite d'embrayage/frein (10) selon I'une des reven- 
dications precedentes, caracterisee en ce que des 



moyens sont prSvus sur le corps de champ (26) 
pour empecher que les aimants (55, 56) soient fixes 
au corps de champ (26), un pale d'un aimant (55) 
6tant oriente axialement dans la mSme direction 
que le pole correspondant d'un aimant adjacent 
(56). 

5. Unite d'embrayage/frein (10) selon I'une des reven- 
dications precedentes, caracterisee en ce que deux 
aimants permanents espacds angulairement (55, 
56) et deux pieces polaires (60, 61 ) espaces angu- 
lairement sont prevues, les pieces polaires (60, 61) 
6tant dimensionnees et positionnees de facon que 
I'armature (40) soit mise en prise seulement le long 
de deux arcs espaces angulairement se trouvant a 
proximite Stroite I'un de I'autre et sous-tendant 
ensemble sensiblement moins que 180 degres. 
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